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(54) DEVICE AND METHOD FOR HEAT-TREATING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely 
control the temperature of a substrate by 
adjusting the parameters of a heat- 
treatment gas, that is supplied to the 
substrate in accordance with a prescribed 
heat treatment period for adjusting the 
temperature of the substrate and causing 
relative rotation of the substrate and a 
gas supply system. 

SOLUTION: A substrate support body 16 
is rotated at an appropriate speed. Then, 
while a relatively hot gas and a relatively 
cold gas are supplied from a heat has 
source 34 and a cold gas source 36 to a 
substrate 2 via a gas supply system 18 by a control device 32, while 
controlling the flow rate, mixing ratio, and temperature, thus obtaining a 
desired substrate temperature distribution over a long time. Also, the 
substrate support body .1 6 may be fixed and the gas supply system 1 8 
may be rotated, thus uniformly controlling the temperature of the 
substrate 22 by relatively rotating the substrate support body 1 6 and 
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the gas supply sys^m 1 8. Also, nonuniformity caus|^by swelling, 
shrinkage, or the lilWIf the plate is eliminated, sinc^^s is used as 
compared with a case where the substrate 22 as a whole is brought into 
contact with the hot or cold plate as In prior art. 
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izm^^nxr^-^^m^msizm^omm. 

^19*31 6 irgB«©^e, 30 

moD»'NMiBs»5asi:<f X *«tiii&-r s ^ ^ \zm^-^ nx 

comm. 

1 (cta«®s«. 

m^m 1 1 ] Wffi:*fX«ll&->X5^A«, «fllH««i^ 40 

#*iii&-r*j;5tc«i^$nxvi*w*jRi i\zmwi<Dm 
s. 

;«?7>i:tt:teW}^fcv^;^?7.i*^i-&L.Xfilfa®Jl^;yxia 50 
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^■LXWiB»«'silfife;*fX<fe«ti!i&-rsj:5Jc;^ 

^^nxvi^w^jg 1 irs2«©ge. 

[W*JS14] tSfB:y7>ttS&->7.-xA«, HtllS»«(D 

«*&-r^ J:ci fci^fi£$nxv^^it*« 1 iztim<D&m. 

f'^as;^^ ©sitn ^«i&-r -5 J; -5 nx v^^ it* 
« 1 izw.m<Dmm, 

A*[ii<g3-e-«. Jcis tc«}^snxviS!i*« ifcisis© 
[W*3Si8] mtz^T.mm-yx'Ti^iz^-^xmmM 

im^m 1 9] wiessicisisbxBBesn, ttis* 
m<Dus.=s:=e=.^--r^^oizm^-^nfzMm±>-*)-^ 

[ig*«2 0] &WL^mmm-r^mmx$>^x. 
m&(Dmmmmm\zM\'\ si^fatts^xtafHS«K#t 

Bif^cDS»«i««»nctievi«i^ratcait>xMfB»S'^#*jii& 

-r •5l^it!131:^f X ©— :pJ!il± W1 5 ^ - <&i!gi5-r ^ C t 
«3^jt<*^<i:;yxtt*&->XxA<i:©W(Cffi*flfiItejlli!jS:e 

S&->7.7^A*fcfcfe«)^v^:^7><Dj!l^« 

r:i\,^:f3x<Dm^miimzm'^-r^z.ii^'^tsm^m2 i 

* Iti^W?&fc v^;^X bxm M©«lfi£;yxMa 
&#«.cii:*-&t;»*^2 ncifimc5;^fc 
[ii*JK2 5] «lIIB^X#ti|i&XS*t. t9tBaSS-v©;«f 
XcD^Stni:LxXj!fX*«ti!i&-r SJlt&#tr§«*«2 1 »C 

2 6 ] Wf54a*f3lKiXg*^. mllH»«3£i#^tc 
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An-5I^Bt«M*©ai^Ta&-S.^ 1 9 9 8^3^1 IB 
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m m-^^i/^}>^'i^'j=L-)Vi fciia-r-sfe CD-cafe 

[0 0 0 2] 
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^ib-rz.ii\zis.^. mmmz\t.. ista 
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3 oA^e. 1 2 o^i') ^cDi^rai'iftitsn, -?-nd->?. 30 

iSV^MS (fiai;^^^, Od->e.3 0'C) -^^^Sl^tl^. Z.n 
^©I^SaSItt, «3^§i.TMt) (after vapor prime) , 

[0 0 0 4] 

-r«>^:t{Cj;-:3T»«©ffiaE*$!l^»-r-5XSt, -tbT 

51iii D -5^— IC J: o $ i±T i V i„ 

[0 0 0 5] ^mMWii. ;^c©#m*-^£A±-^A.-rt> 
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[0 0 0 6] ffti?9^e«, Jo^srx?&aif^«ia^«?£:n- 

itlc«»-r-5J:5(r«figbTfeJ:v^b, *^v^«. 
©/S® (r j^tt-r -5 J; 5 ic j^fig b fcm©^J* bf ^ ^ 

[0 0 0 7] :*f7,«S&->7.'7^A«, ^ic, »«©—;&© 
«®'v|^jiaS:'fX^«^t--5J;^tc^j«bT%>J;v^. m 

itir?^^&S:yx$PS&-r-5J:'5»Ci^^bT'b<tv^, ^7. 
tf**&vX5^Att, S«'stfcfee<)^Vi:«/7.S#fei!i&-r^t)© 

lt|!^e9!^fcVij5f7.S:#tf&-r-5t>©t©giJ<B©->::^5=- 
Ad^6«lfiK$nTt)J;Vi. S«JjH©;*fX#feili&5^;^5^Att, 
^B#. S«©m-©m^-sH:!|^e*)f^Vi;^f7.>Sr#ti^b, S 
S©^- ©^75:S^«'vtb!g56g?&fcV^;«fX S:^iS&-r-& J: 
5IC«^bTfeJ:Vi. ;«;xttl|i&>'X5^Att. itSsW^SkVi 

i:itS!W?&fc Vi;*fx <h bTB^a©«i-&:«fxti 
J:©il^:y7>$r»«'v^S&-r^J;5IC«fi!cbT 

ffi^'s, -E-bTm-©«E«J: D *)^J>;&:V^mz:©8g«T» 

«©4'*®^'^^MSI:^f7. $:#ti^-r^ J: ^ iC^^figbT ^> 
j:v^. :^X#t*&vX7^Att, »«'v^5Q.S:«f7.©Mn* 

J;-5»Ci^^bT^J:Vi, 
[0 0 0 8] a7^-^?«. »S3£it«^*Iirtg$i3-SJ:5 
lC;^figbTfcJ;Vib. S.^Vi«, :^fX#tl&->7.5^A€r[sI 

te3?-a-^±e)ic«^bTfeJ:v:», $f>{r. :yxttJ^->x 
7^ A J; T*«-^«iS& ^ ©ias & ^: -f 

-5fc*©M*-fe>-y-«ra:JtT"bJ:Vi. ^-ScWii-iBSBtett 

^\^^'^^^7.m.'&-^m^%-t^^r>\z. #^©ms-fe> 
ii-«r»«tC)fi^$-a:TSHebTfej;v^. iine.^iac©M 

^ mmmm. tM.^^t^^-zm^ bT >b j; u. 

[0 0 0 9] if-%mm\^^-^U\zm-, *«^J*(if^t 
;«fX«Jg->X7^A a:©rB^JCffi?*IeieS»«:^^$ii:S d 

^bT¥a*rfiI»ci^-;5:) Ma£*!lffli**l«tT 
^, ife, I^ViafeSv^«?^fcVi:7'l/-h^©^M»cM?. 

•f. mkmi-7.-TimBL.^im.. -^-bTj^ai-r-scitfcj; 
%^\>-^\t.-^mr^u\^mmz^^-:^'^—fsmk\zmm 

-r-S^Jt— tt©Pu1S*Mlt-2)^<t*iT#-5, s 

[0 0 10] *%0j©ffi©#^:Rotfij,^t--:3ViT«, m 
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[0 0 11] 

mm<Dmmo:)Bm] mi (a) ti^mt^t. m!&m 
mm 10 it. mi 4^m-D/\0':^>ifi 2fH\z. 

^i^l 6 tfJxmt^i^Xy^A 1 8 t*^tr. S«^J#«: 

o«, miz. &«i2 o<D&m<Dmi!)^^m»\zmm'^ft 

0«, $e>(C, ^TU>i7'T-fe>:/U 2 6iCJ:-:?TSg[Hl 

i^^-:;h2 8«, KiflU>^3 2±JCllt)#Jt^nfcv 
h3 OJcamW'i^^bTViS. f^»4>, IBWjU 
>^3 10[pMg*<, att;^yU>i^*^bT, ^m2 
5B:rX3^}tS2 0*[H]te$-*^. ■f^i#W7aflMJg^tc;fe 
ViT«. ^TU>^T-fe>yj 2 6 h2 8S. 

0^3 0 ^gBKi(jT-k>r/'UT?a€r«i^Tt>j:v», 20 
[0 0 12] 01 (b) »c5^-rj:3tc, m<Dmmmm-v 

S«2 2&1S»©3tite>2 3±tcXltbT'bJ: 

[0013] 1)xm^^^~^:^^i^ 1 8 2 2 fcf^ja 

3 2«, tt:|ll5W^Vi^fXO«i:*f7.jll3 4 t, ItteM?^^ 

Vi:^7.CD?&:^7,M3 6 tJci^-a-^nxv^-S. Mffll^SS 

2 {a. ±^<^^iaiiM»ncti£oT, mm.<DWL&^mmr 30 

bTAC'v'>i/l 2d^?,^d^nS. S«2 2(DUmt.. 
ifil*iaS-t>-y-4 0 l^m^f) \z^-DX=E::zi^ 

-sns. HI (b) fc3^-rj:5Jc, mm.±>^4 0 

tt, *«2 2©;giB»C||l|gSLTffiS-rS««OS^«My 

a— :;'"4 1 Sr-g-A/TfeiVio j:ne.yD— :f 4 1 

ws«3 2'v.«^dtjtm$n-5fcje>, sij«^e3 2«f^ 

S, 40 

[0 0 14] ^f^r^{c«, s-r. ««2 2 s^Ms^ 

Bi Ort'sAnx, :<f7>#tiii&>'X-7^A 1 8©±:;&»r^^ 
3£i«S2 o©±tc«-e-*. i[i4*gfli;. -5-bT««3t 

1 6 ^m^Ui&m. m^i^. e 0 rpm) x-^m-r 

^mm\zm-DTmm(D&^m.m^^ 

SS2 2 trfeiHC (^J^«, 1#JC0^5'C 50 
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T?) iisM mA.ii. mi o'Ci)^i=>m2 5 o-c) 'vi^-jc 

Fb^) t(D'umzmn\^x^^\^. ^©^, »«2 2*m 

SIC imz-o^BX-X) ^£ta *<|0 

'Cd^e.ii!t|3 one) -sl^— IC?&aibT"biVi. * 
ffi2 2S:-feR^FB^^®fimi'i»tJtLTfeJ;ViU, ab^V^ 
-r-ClC^ei 0*^e,^1.LT'bJ:Vi. 
[0 0 15] :^7.#fei^>'X7^A 1 8 
T^Al 8S;KIE2 2»r*i-bT5fi-^<, i£.1^\mn^^V 
lC^ib$-a--57;7g^j.X-^4 3 (^J^Ji, 

*^*ii;^e.tlTV^^. ;inirJ:oT, a«2 2 

\Z. :^?X«t»&->X5^A 1 8 t»«2 2 tCOWCOf^ffiSf^ 

ffl mx\t. m^mu\^&^Wi^mz.-rmwL2 2-^(D-^ 

^^Um-r^-k.isb\z. IJT.m^'^T.'rl^ 1 8 <Di3:Kmi^ 

7-1.1 s<Dii7.m^^^mmr^iti!b\z. ^sxWk^^m^^ 

[0 0 16] 02^fe#fi9t- St. 

«, A':7i?>^i 2»cift^?iD#tte.n:fcH«s«3m 

#:4 4tCjl:*bT, :^X«iti&->X7^A4 2 *leIte$-a-S± 
^fCLTs :yx#t«&->X5^A4 2i:»ffi2 2i:OFBl®ffl 
*fjS»*Plflg»CbTViS. :*;X«»&->X7^A4 2«, A 

^'j>^i2(D&mm.(D. ^m-^tiit^7^)yifT±.y 

4 eSrar^TMW^TnT— ^^4 8 0^^: 

4 2 -Ni^-a-^nfessK/tt 5 0 =&[5ite$-&s. 

[0 0 17] 03 (a) Jtl^03 (b) ^#HSf-5i:, 

^(Dmmmmz^\^^x\t.. ;^fx#t*&->;^5^A e o «> * 

213 6;«i^?,tfcS?W?&fcV^:^J;^ «SS-rS7tJe)©S']® 
OiSSSe 2B:Z/6 4S:-&ty. Ji©fcje>, Vi-Pfc, in 3 6 

6 6) -^mt^ti. ^vxmz 4if^io\m.mm\^-^37.ifi 
«2 2^m^ (*>«>vi«*^— e<)ic;^x^«&->;^7^A6 o 

*lHie) -r-5^:i:tCJ:-3T. »S2 2®JS®*)^«6 

6 t^^^e 8 t(::i^-t^e.-ri:t-c, mm<D^t^m 

mK^^^^Z.ti)^-^mX&^, iiSgSG 2S.I/J6 4*ji 
^lCtJe-pTSffi2 2©MS$r©Iffll-rs<i:^<ibTfcJ; 

vi. »«2 2©ms*±tf-5fcae>jc«. umm 
s 3 2 6 4 ^m^f}xmm\znhxm^ 6 2* 

®^;y7>Sit«$iiSo$-e-T'b<i;v^b. ««2 
2©fas*Ttf-5;tJ6lc. i!5SS6 2 *3l-5;^::?.gifi{cM 
4*®-&:*fXfiitaS:tiJD$ii-T'bJ;Vi. SdSI 
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^e3 2tt. mmfs. m)v--f$>^\>^itm}i-:/) mm 

[0 0 18] 03 (b) iZ^T^oiZ. S«2 2©i5® 

^ 8 2 ^fi5!iS:^J7> €;«*&-r^ =k 5 ir:^;^^^^^-^.-^ 
A6 OS::^^LT%>J:Vi, f^M« 7 0 d^^. 7 4 
*<iiS!S6 2 (03 (a) ) ^mm^tl-nifJxWifi&'^B 6 

$n-g>. I^<tir> }^M)^7 6*^e,8 2(a, ^>5r*i«SS6 
4 (03 (a) ) -^mm-^tltz:»7.m^'S9 2 
©S&3i-5lt«:©:^U ^-f X 8 4 fci-oTJgjSl^n-S. 

[0 0 19] 04 (a) (b) Jr^Tfep— 20 

^mmm\z^\'^x\t. :<fx«tis&v'X5^A i o o 

2 2 cD/sffi'ss-&i^5as:^7> 1 0 4^mm-r^m^ i o 

jc. :^f;^«j!i&->x7^A 6 0 s-arx, m-^f^mm 

iJT. 1 0 4-^»ffi2 2CD|gs®^£J^— lt$e,bT)^a©¥ 

f-S, ill3 4BlZ/3 6^6^e.«^i^&-rs:^fx©ias*P!fii5-r 
5. »5V»«, r.ne.M:**fT'5 2:tlCJ:t>T. 
B3 2*t, ^^©^M31SMlCiS;i;T»«2 2 wias* 
$fl?fr^=fc^ltbT%>J;Vi, ^x.«, S«2 2©ias* 30 

±tf^)tiie)jc«, $!iwse3 2«v )^:^;^jii3 6*^e.s 
\^^ni37.<Dmm\zn\yX. }jft3!f;^jis3 4*^e>sit5S» 

:^;xcoSS«<&iiJinS-ii-T%>j:Vib, Wic. »«2 2 

(DU&^'T\i^-k.i^\z. mi^T^m^ Ati^ib^n^miiT. 
0 2tc^tte,n&taffi-b>iJ-i 0 6*^e.sit'5«^»cj;6 

SriSgiSbT'bJcV^. 40 

[0 0 2 0] 04 (b) {C5^-rJ;-5»C, :^7,#t*&>'7>^ 
A 1 0 0«. A:/1 1 2d^e.§^€?ttiL/T3^}tMl 1 4»C 
jSi^b7t4*©:«;;^«i!i&T-Ai i 0 *j#o+^jglS5tt 
10 8&-^tf. lOJCtt, *t^©:i-U7-fX 

116 (a?>-5Vi«yX;w *^is:tt?.nTVi^. z.ti>b<D 

:tU7^X116«. 1 1 0 rtC9ig^-s**g 

>^feCD«SSl 0 2^ai^LTV:*^, -'■0<DMmMm\Zio 
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'>XxA^■&^^f*)J;Vi, s/t, ?&:^;^ai3 6«, 

^ibitm^^m^^u.&^. }^i37.<Dum.^m^m\z±. 

±IE5!f:^#ti!i&>':^7^A®:tU7wX (^SV^tt^J^C 

2©F*iSB«^^mT$>D, fi^J-*5l5 0 

— h©iiiEfiTSS2 2»C[n]d^-3T8iEn-5. —fSi 

mz. z.<Dmm.\t. ^WL^m^is^i^^WL2 2^n%±.M 

[0 0 2 2] *%Qg®®HF*3lC*ViT, te©^JSJ^«'b 
43ViT«, J^fflS:;?^ 2 4 2 2 <D±m^^i^l'X 

(a) (Dnmmmxm.mi'fth<Dhmm-v$>^, i&mu 

Vi«3&}tt!>2 3 (01 (b) ) \H\zmi!f>i2^/vtimm 

:tvy>(7.<Dik. T&^lSLZ^^fSnt. Sffi©;*:trs, jg« 
5iyj*[^ri, -?-bTfi5!i|igeofl6©SB4)-o4#3tia:#|ritfc 
iSi;T^-ft;bTt)J:Vi. 
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Jtbfc»«*f^«lS-r-5SfeS:^-rSlBS«)?S:fi!liin0T?* 

[02] mUB.^mfiiJy.mn&i^xT-A^'^ti. 

MS-r^^e$r^-r«B§6<J>^ifl'M0TS)-5, 
[0 3] (a) RZS (b) :^7.#ti^->X5^A**f 

«BSW;^^n-?nfi!lH0B:i/^¥H0-eab-5. 
[04] (a) (b) -f^ewj^yfxetii&e^xT^ 

[05] mii&<D±mz:»x^mm-r^j^o\z^&vrz^ 
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